With the advent of recombinant DNA technology, recombinant protein expression has become an important tool in the study of the structure, function and identification of new proteins, especially those with therapeutic functions. Escherichia coli has been the predominant prokaryote used in genetic engineering studies due to the abundance of information about its metabolism. Despite significant advances in molecular biology and immunology of infections, there are as yet no prophylactic drugs capable of preventing visceral leishmaniasis. It is therefore important to identify specific antigens in order to develop vaccines and diagnostic kits against this disease. The objective of this study was to evaluate the influence of culture medium on the production of eIF antigen from Leishmania chagasi in recombinant Escherichia coli. An induction procedure using IPTG was carried out in a series of trials, to observe the influence of culture medium (2xTY, TB) under expression of the recombinant eIF protein. Results showed that recombinant protein expression was associated to growth and that the highest eIF antigen expression was obtained in the 2xTY medium.
INTRODUCTION
Escherichia coli is the most commonly used host strain for the expression of heterologous proteins and biocatalysts (12, 18) . These recombinant proteins are usually synthesized intracellularly in either the cytoplasm or the periplasmic space (2) , and overall productivity is a function of both cell density and specific yield. Proteins such as interferons, interleukin and growth hormones are some of the recombinant proteins successfully expressed in E. coli (4). However, E. coli has a number of limitations in its expression system, including inability to carry out post-translational changes, common in eukaryotic cells, lack of secretion system for efficient release of the recombinant protein into the culture medium (1) . Protein *Corresponding Author. Mailing address: Departamento de Engenharia Química, Núcleo Tecnológico, Universidade Federal do Rio Grande do Norte, Av. Sen. Salgado Filho, 3000 -Campus Universitário, 59072-970, Natal, RN, Brazil.; Fax: +55 84 3215-3756.; E-mail: rossana@eq.ufrn.br Production of eIF antigen from L. chagasi expression in cytoplasm often leads to inadequate protein structure and agglutination in insoluble inclusion bodies (16) .
With the advent of recombinant DNA technology, recombinant protein expression has become an important tool in the study of the structure, function and identification of new proteins, especially those with therapeutic functions, allowing for the manufacture of drugs capable of controlling particular diseases (3, 14) . Thus, the objective of this study was to evaluate the influence of culture medium on the production of eIF antigen from Leishmania chagasi in recombinant Escherichia coli during batch fermentation using two different media (2xTY and TB).
MATERIAL AND METHODS

Escherichia coli strain
The Escherichia coli M15 strain with the eIF antigen used in this study was kindly donated by Dr. Mary Wilson (University of Iowa, U.S.A). The gene encoding the eIF antigen was expressed as a fusion protein containing histidine tag at the N-terminal end of the peptide using pQE-40 cloned in E. coli M15 cells (Qiagen, U.S.A). The strain was maintained on Luria-Bertani (LB) medium in the presence of ampicillin and kanamycin, as described elsewhere (16) .
Culture medium
Culture media were prepared with distilled water and 
Inoculum preparation
The stock of E. coli strain containing the eIF antigen was stored at -80°C in 50% glycerol. Two hundred microliters of stock was transferred to 50 mL of previously sterilized 2xTY
and TB medium supplemented with 0.1 g/L ampicillin and 0.025 g/L kanamycin, using 250 mL Erlenmeyer flasks.
Samples were kept in the shaker (37°C, 200 rpm) overnight.
This suspension consisted of the initial inoculum batch cultivation carried out in a shaker flask.
Cultivation conditions
The cultivation inoculum (10% v/v) was transferred to 250 mL Erlenmeyer flasks and kept under agitation at 200 rpm for 8 hours at 37° C. To understand the IPTG induction effect on growth and eIF antigen expression, cultures were induced by the addition of a final concentration of 1mM IPTG when optical density (OD 590nm ) reached 0.5 (early log phase) (20) .
Samples were taken hourly from the shaker in which cultivated cells were harvested by centrifugation (Eppendorf centrifuge 5415D) at 16,100 G for 30 min. The precipitate was used to determine dry weight at 80°C until constant weight was achieved. The supernatant was used to determine protein concentration by the Lowry method (10). All assays were performed in duplicate.
Recombinant protein purification
The encoding nucleotide sequence of the protein of Production of eIF antigen from L. chagasi 
Protein determination and electrophoresis
Eluted fractions were collected and protein concentration was determined according to the Lowry method, using bovine serum albumin (BSA) as standard (8) . Protein expression, assayed by electrophoresis in denaturing 15% polyacrylamide gel, was performed as described by Laemmli (9) . A low molecular weight SDS calibration kit containing proteins (14.4 -97.0 kDa) was used to provide standard molecular weight markers. Proteins were visualized by silver staining (17) .
RESULTS AND DISCUSSION
Experiments were carried out using IPTG as inducer in order to observe the influence of medium composition on the expression of the Leishmania chagasi eIF antigen. Figure 1 shows intracellular eIF protein, extracellular and total protein concentration (intra and extracellular) when 2xTY medium was used. It can be observed that eIF protein production was in eIF molecular weight in the TB medium may be due to the presence of amino acids in particular histidine (19) . According to Kubar and Fragaki (8) , the difference in molecular weight with different cultivation media is due to the association between the protein of interest and a number of components present in the medium. Moreover, it can be observed that fusion of the eIF protein to the histidine tail does not lead to post-translational processing by E. coli (19).
In conclusion, it was found that eIF antigen production is associated to growth, with maximum expression 4 hours after culture induction in 2xTY medium. High protein accumulation was also observed during the exponential growth phase.
Recombinant protein production in E. coli in 2xTY medium was considerably higher than in TB medium due to the addition of amino acids and high tryptone concentration. This may reduce product degradation by proteases induced during amino acid limitation. 
